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ABSTRACT 
St. Vincent’s beach seine fishery harvests mainly two small, pelagic species, mackerel scad, (Decapterus macarellus) and 
bigeye scad (Selar crumenopthalmus), and provides an affordable supply of essential protein for the local population. In 2005, this 
fishery also began to supply foreign longline vessels with live bait. While this new market opportunity increased economic benefits, 
it created conflicts among fishers and decreased the fish available to the local food market. Given the data-poor situation of this 
fishery, a common-sense approach was used to identify management solutions. Stakeholders were interviewed about selling, 
purchasing and usage practices, and their views on management needs. This information was examined jointly with estimates of 
production and food market sales available for 1999-2008. The results showed that fish production could not meet the estimated 
food market demand, and so both markets were competing for the same fish. Mackerel scad was the preferred food species whereas 
bigeye scad was preferred for bait. Gross revenues from both markets depended on monthly fluctuations in production and price 
levels. Management solutions identified included: review of the current mesh size regulation, with adjustment and enforcement; 
quota limits for the bait market; limitations on the size and number of vessels purchasing bait; limitation of bait sales to bigeye scad 
and to specific months. Equitable distribution of economic benefits from the bait market, and improvement of market conditions and 
services to maximize the efficiency and benefits of the food market were also identified as key management priorities.  
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INTRODUCTION 
The beach seine fishery of St. Vincent and the Grenadines is responsible for 45% of the country’s annual total fish 
production, and as much as 80% of this harvest is usually sold fresh locally (Jardine and Straker 2003). The fishery provides 
a ready source of primary protein for the rural coastal communities and makes an important contribution to national food 
security (CRFM 2008a). Six species comprise the small, pelagic fish catch (Jardine and Straker 2003). In decreasing order 
of importance, these species are: Decapterus macarellus, mackerel scad; Selar crumenopthalmus, bigeye scad; Hemiram-
phus balao, ballyhoo; Decapterus punctatus, round scad; Harengula pensacolae, sprat; Anchoa lyolepsis, anchovy. 
Mackerel scad and bigeye scad are the two most common species, typically comprising over 70% of the total annual catch 
of small, pelagic fish.  
The mackerel scad frequents clear, inshore waters and in St. Vincent and the Grenadines, is harvested throughout the 
year, with the highest catches occurring during February to June. In contrast, the bigeye scad is believed to inhabit deep 
water, in the lower euphotic zone, coming to the surface mainly at night to feed on small fish and crustaceans (Oakley 1996, 
Roux and Conad 2000). However, schools of bigeye scad can occur in surface waters during daylight hours (Oakley 1996). 
In St. Vincent and the Grenadines, the bigeye scad is also harvested all year, with catches peaking during May-August.  
Since the early 2000s, some eastern Caribbean islands began expanding their longline fishing fleets (CRFM 2008b, 
Martin 2006). Probably related to this development and by the end of 2005, longline vessels from neighbouring countries 
began to purchase live bait regularly from local seine fishers, and were therefore competing with the local food market for 
the same fish. Supplies to the food market became unstable, and in response to growing local public concern about the 
unpredictable supply of seine-caught fish, the national fisheries authority imposed a 1-year ban in April 2008 on the sale of 
small, pelagic fish as live bait to foreign longline vessels. The intention of the ban was to alleviate public concern, while 
allowing time for analysis of the situation and options for resolving the present management dilemma.  
In view of the limited scientific understanding of the resources and the fishery, the present study applied a common-
sense approach for developing timely, as well as socially acceptable and precautionary management solutions for the seine 
fishery in the short-medium term. The application of this type of approach in fisheries management, involving a combina-
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tion of scientific, traditional and social information, and 
other forms of stakeholder experience-based knowledge 
(EBK), has been extensively promoted (e.g. Degnbol et al. 
2006, Jentoft 2006, Johannes 1998, McConney 1998). In 
the present study, available fisheries production and sales 
data were examined for typical trends, and we also 
solicited stakeholder knowledge and opinions about fishery 
performance and management needs. By this means, we 
determined the capacity of the seine fishery to satisfy the 
gross demands of the live bait market, while sustaining 
supplies to the local food market. Gross fisher revenues 
obtained from the two markets were also compared. In the 
absence of biological assessments of stock statuses of the 
two main species concerned, we identified common-sense, 
precautionary short-term options for sustaining fishery 
performance at least at the current levels, and for regulating 
the fishery’s contribution to the two markets.  
 
MATERIAL AND METHODS 
 
Examination of Fish Landings and Sales Data Held by 
the National Fisheries Authority 
The national fishery statistical system applies a 
stratified sampling methodology to monitor and estimate 
total catches (Jardine and Straker, 2003). However, the 
sampling of seining operations is complicated as the times 
and amounts vary widely, and catch from a single haul may 
be offloaded over several days to weeks and landed at 
various locations (Ryan 1996, 1999). Prior to 1992, 
landings were for the main Kingstown fish market only. 
From 1993, landings were estimated for the whole country, 
but there was an initial problem of double-counting when 
catches were sometimes sampled twice inadvertently: at 
the landing point and at the Kingstown market (Ryan 
1999). Efforts were made in subsequent years to address 
this problem. Consequently, only landings data for the 
most recent 10-year period, 1999 - 2008, were used to 
examine annual and monthly trends in production.  
Fish sales were routinely recorded at the Kingstown 
market. The monthly sales data were divided by corre-
sponding monthly landings to obtain the monthly fish 
prices as a measure of gross revenue. In contrast, live bait 
sales were not monitored directly or regularly probably 
because the activity usually took place at sea, and so it was 
not possible to examine the actual fluctuation in live bait 
sales over time.  
 
Stakeholder Interviews to Gather Comparative and 
Complementary Data and Information  
Landings data gathered during routine fishery 
monitoring for the period 1979 - 2008 were examined. 
During Three primary stakeholder groups, seine net fishers, 
live bait buyers, and local fish consumers (one consumer 
per household), were interviewed to obtain their opinions 
about: resource supply, market demand, fish prices, their 
well-being, and options for sustainably managing the 
fishery. A questionnaire form was designed for each group 
to facilitate structured interviews. Fishers were asked about 
their fishing methods. To obtain an understanding of their 
well-being, the local fisher and consumer groups were 
asked questions about: income sources, income levels, 
housing conditions, number of dependents, number of 
persons living in household, and dependence on the fishery 
for protein needs. Additionally, fishers ranked the im-
portance of fish purchasing groups, while consumers 
ranked their food protein preferences. The consumer and 
live bait buyer groups indicated their preferences for the 
small pelagic fish species normally available from the 
fishery, and identified the factors affecting their prefer-
ences and purchasing trends.  
During this study, 32 seine fishing teams were 
believed to be active throughout the country. We inter-
viewed 21 seine team leaders, mostly from the primary 
seine fishing areas located along the west and southwest 
coasts of the main island of St. Vincent (Figure 1). The 
national fisheries authority estimated that at the time of the 
ban, a total of nine foreign longline vessels were purchas-
ing live bait. Five fishing vessel operators were inter-
viewed. These vessel operators confirmed that the remain-
ing 4 longline vessels were no longer operating as fishing 
vessels, or had relocated their operations. A total of 150 
consumer interviews were conducted at six major points of 
fish sale also on the west and southwest coasts of St. 
Vincent: Chateau Belair; Barrouallie; Layou; Clare Valley; 
Questelles and Campden Park; Kingstown (Figure 1). 
These points of sale were close to the primary seine fishing 
areas and fish offloading sites. 
 
Interview Data and Information Obtained 
Analyses were conducted to identify the ranges and 
most common value for each well-being characteristic 
studied for the local fisher and consumer groups. This 
provided measures of the dependence of these two groups 
on the fishery, both for income and for food. 
To estimate gross potential food market demand, 
consumer purchasing rate was used as a proxy of consump-
tion rate. Using weekly household data on small, pelagic 
fish purchases provided by the 150 consumer interviewees, 
the annual amounts purchased per household were 
calculated by multiplying the weekly values by 52, and 
then dividing these annual estimates by 12 to obtain the 
corresponding monthly amounts per sampled household 
(kg/household/month). This method of calculation avoided 
the bias of assuming a 4-week month for all 12 months of 
the year. Each monthly household purchase amount was 
then divided by the number of persons living in that 
household, yielding an estimate of consumption of small, 
pelagic fish per person per month (kg consumed/person/
month). The most recent national population census 
estimated that the population of those parishes along the 
west coast of St. Vincent and of Kingstown was 44,686 
(Anon. 2001). As the west coast and Kingstown areas were 
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closest to the main production areas and also since most 
fish transported by travelling vendors were taken to the 
main fish market in Kingstown, the population for these 
areas was used to determine the primary monthly food 
market demand. 
Three sources of information were used to determine 
live bait demand: verbal estimates provided by longline 
operators and by fishers, and a third estimate that was 
derived from additional information provided by the 
longline operators on fishing trip duration and frequency, 
and gear setting capacity. The total monthly live bait 
market demand of the five vessels studied were subtracted 
from the average total monthly landings to determine the 
amounts of fish remaining after the live bait market had 
been supplied and hence the amount available to the food 
market each month. In addition, the monthly trends in 
gross revenues from the two markets were compared with 
each other and with fish landing trends.  
 
RESULTS 
 
General Characteristics of the Seine Fishery  
The age range of fishers was 34 to 70 years, with the 
average age being 52 years. Fishing experience ranged 
from 3 to 58 years, with an average of 28 years. Of the 21 
fishers interviewed, 19 owned their boats and led their 
fishing trips. The crew size for seine operations varied, 
with five to six members being most common. Most fishers 
owned a single seine net, but five fishers owned and 
operated two nets. Seine nets averaged 189 m long and 19 
m wide/deep. A number of net mesh sizes were in use: 2.5 
cm mesh, 3.2 cm mesh, 3.8 cm mesh, and 5.1 cm mesh. 
The majority of fishing vessels were small (3 - 9 m in total 
length), open and powered by oars. Similar-sized engine-
powered vessels formed part of the seine fishing unit, 
usually used to tow smaller vessels to offshore fishing 
locations and to transport fish to market locations. The 
retention and use of safety equipment was minimal: 15 
fishers used mobile telephones, and three fishers had life 
vests. Fishers indicated that their operations followed a 
rights-based system, as described in Findlay (1997) and 
Ryan (1999), in which fishers had claims to certain fishing 
areas and seine haul opportunities. Hence, fishers regarded 
certain fishing areas as their own. 
Fishing operations, involving searching and harvesting 
operations, usually lasted three to four hours during each of 
the dawn and dusk periods. The fishers used swimmers in 
the water to locate and to guide fish into the seine nets; 19 
fishers confirmed that their swimmers used snorkel gear as 
a fishing aid, while 11 fishers said that swimmers also used 
SCUBA gear. If a catch was too large to be sold on the 
same day, the fishers arranged the seine net to serve as a 
‘pen’ for keeping fish live at sea for several days, and 
portions of the catch would then be removed and sold on a 
daily basis. The catch was often sold at a local point of 
sale, with any surplus transported to the main market at 
Kingstown, by land or by sea. Only four fishers indicated 
that they sold live bait regularly to foreign longline vessels.  
 
 
Figure 1. Location of St. Vincent and the Grenadines in the Eastern Caribbe-
an, and a more detailed chart of St. Vincent and the Grenadines showing: (i) 
the main beaches and bays where seine boats are kept ( ), and; (ii) 
the 6 major points of sale where consumers participated in interviews. The 6 
major points of sale spanned the following towns and villages: 1 - Chateau 
Belair; 2 - Barrouallie; 3 - Layou and Vermont; 4 - Clare Valley; 5 – Questelles 
and Campden Park; 6 - Kingstown.  
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Human Well-being of Local Fisher and Consumer 
Groups  
All fishers were male and were the main providers for 
their respective households. Although 11 fishers claimed to 
be unmarried, the average number of immediate depend-
ents per fisher was five, regardless of marital status. 
Education varied, with 13 fishers having only primary 
school education (up to 12 years of age). Notwithstanding, 
most fishers owned land, lived in concrete houses, and had 
the basic amenities for good living such as running water, 
electricity, television, telephone service, and cooking 
facilities. Items such as washing machines, computers and 
road vehicles were only owned by a few fishers. All fishers 
operated throughout the year, and 14 fishers fished five to 
seven days a week. Despite this, 18 fishers did other types 
of work to earn additional income, mostly in the farming 
and construction sectors. Fishers’ monthly incomes varied: 
11 fishers earned less than US$372/month, one fisher 
claimed to earn US$372-744/month, and nine fishers 
quoted a monthly income of more than US$744.  
Depending on the size of the catch, additional persons 
from the community helped to haul the seine and usually 
obtained a share of the catch for such assistance. Hence the 
total number of additional helpers varied, reaching up to 50 
for very large seine hauls. Depending on local community 
needs, the amount of catch shared without sale ranged 
from 0 to 100%. Fishers usually retained some of their 
catch for home use, and their families ate fish three times a 
week on average.  
Of the 150 consumers interviewed, 101 were female. 
Consumer interviewees ranged from 21 to 75 years old, 
with an average age of 42 years. One hundred and thirty-
eight interviewees were either part-time or fully employed, 
and most jobs were held in the agriculture, fisheries, 
construction, education, and retail service sectors. Seventy-
four of those employed earned less than US$186/month, 
while 58 earned between US$186 and US$372/month, and 
only six interviewees earned over US$372/month. Seventy 
percent (= 105) of the interviewees indicated that fish was 
the most preferred source of animal protein. However, just 
over 70% (= 108) noted that chicken was the most 
affordable protein. Fish ranked first in affordability for 42 
interviewees and second in affordability for 73 interview-
ees. On average, 7.5 kg of small, pelagic fish was pur-
chased per month by the average household of four 
persons.  
 
Food Market Demand  
Many consumers indicated preferences for more than 
one species of small pelagic fish: 40 consumers confirmed 
a preference for a single species only (40 identifications), 
62 consumers identified two species (124 identifications), 
47 confirmed preference for three species (141 identifica-
tions), and one consumer identified four species prefer-
ences (four identifications). Of these 309 species prefer-
ence identifications, 39% were for the mackerel scad, 32% 
were for ballyhoo, 28% were for bigeye scad, and 1% was 
for sprat. Notwithstanding, price and availability were the 
most important factors influencing consumer purchases.  
The amount of small, pelagic fish purchased per 
month indicated a mean consumption rate of 2.3 kg/
person/month {95% C. I. = [2, 2.6]}. Consequently, for St. 
Vincent’s west coast and Kingstown, representing the 
primary consumer population, the average potential 
consumption level and hence primary food market demand 
was estimated to be 102,778 kg/month {95% C. I. = 
[89,372, 116,184]}. If consumers purchased strictly 
according to their species preferences, the average 
consumption and hence primary food market demand 
potential for the three most preferred species would be: 
40,083 kg/month for mackerel scad, 32,889 kg/month for 
ballyhoo, and 28,778 kg/month for bigeye scad.  
 
Live Bait Market Demand 
Based on data and information provided by the five 
vessel operators, the longline vessels were 15 - 22 m in 
total length, with fishing trips lasting 14 to 21 days, and 1 -
1½ trips conducted per month. A total of 600 - 900 hooks 
were usually set each day. The most preferred bait species 
was bigeye scad because it kept in good condition longer 
than other species available from the seine fishery. 
Mackerel scad was the second most preferred bait species. 
Notwithstanding, availability and time of year were the 
most crucial factors influencing purchases. The operators 
accessed alternative live bait supplies from adjacent 
islands, and used frozen squid when live bait was not 
readily available locally. Two operators indicated that they 
required live bait during April to December, while the 
other 3 operators needed live bait every month of the year. 
They quoted a live bait demand of 455 - 909 kg/month.  
For comparison purposes, live bait demand was also 
estimated independently, using the data on fishing trip 
duration and gear deployment provided by the vessel 
operators themselves, and assuming that each vessel spent 
the first and last day of its trip travelling to and from the 
main fishing grounds. Based on the usual size of scad, 5 
fish typically weighed 0.45 kg. As each fish hook would 
normally be baited with a single, whole live fish, these data 
gave an estimated live bait demand of 653 - 1,551 kg bait/
vessel/trip or, given 1 - 1½ trips per month, 653 - 2,327 kg 
bait/vessel/month. Additionally, fishers were asked about 
the demand for live bait. Only eight fishers ever supplied 
live bait, and only four of these sold live bait regularly to 
the longline vessel operators. These fishers indicated that 
the longline vessels usually bought what was available and 
in good condition and that up to 1,818 kg of live bait were 
sold at a time. Moreover, when seine catches were 
insufficient, the longline vessels remained in the area for 
several days until sufficient live bait was obtained. The 
fisher estimate and information were more consistent with 
the independent estimate. Considering all the information 
sources, the live bait demand likely ranged between 455 
and 2,327 kg/vessel/month. 
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mean landing value. For reference, the estimated average 
monthly food demand levels for bigeye scad, and for 
bigeye and mackerel scad combined are also shown in 
Figure 4.  
If the live bait market were supplied with bigeye scad 
only, the maximum bait demand (five vessels) would 
normally be satisfied solely during May-August (Figure 
4a). In comparison, the minimum bait demand would be 
satisfied for 10 months of the year, with larger surplus 
amounts observed during May-August. On the other hand, 
if the live bait market were supplied with both bigeye scad 
and mackerel scad, the minimum bait demand (five 
vessels) would be satisfied throughout the year, while the 
maximum bait demand would not be met during November
-December (Figure 4b). For both scenarios, the estimated 
potential primary food market demand, i.e. demand in the 
6 main sale areas, far exceeded the available surplus fish 
not used to meet the demands of the live bait market 
(Figure 4).   
 
Market Prices and Gross Revenues 
Consumers indicated that the price paid for bigeye 
scad and mackerel scad depended on size of fish and 
Comparing Fishery Production with Demands 
During the period 1999 - 2008, the combined landings 
of small, pelagic fish generally increased from 276,027 kg 
in 1999 to 373,212 kg in 2003, after which landings 
decreased slightly in 2004 (Figure 2). A steeper, continual 
decline occurred after 2004, and in 2006, a harvest of less 
than 150,000 kg was recorded, the lowest since 1993 when 
the statistical monitoring programme began to estimate 
landings for the whole State. Landings then rose steeply 
again in 2007 to reach a level of 417,441 kg, with a larger 
increase observed for bigeye scad than for mackerel scad 
and other small, pelagic fish species (Figure 2). In 2008, 
the total landings of small, pelagic fish declined sharply 
again to 183,000 kg. It was also observed that through 
time, annual landings of mackerel scad and bigeye scad 
followed a similar pattern, with increases and decreases 
reported simultaneously for both species during the same 
years. The exact extent of the response varied with the 
individual species, but the inter-annual fluctuation was 
most dramatic during 2006 - 2008, as noted earlier.  
Mackerel scad landings tended to be highest in the 
early part of the year, while landings of bigeye scad 
typically peaked around the middle of the year, although 
the observed seasonal peaks were not tightly fixed from 
year to year. The variability was apparent when the mean 
monthly landings and 95% confidence interval ranges were 
estimated for the single most preferred bait species, bigeye 
scad, and for a combination of the two most preferred bait 
species, bigeye scad and mackerel scad (Figure 3). 
Additionally, the total combined live bait demand of the 5 
vessels examined was estimated to be 2,275 – 11,635 kg/ 
month. In Figure 3, this estimated demand range is shown 
for reference and indicates the months in which fishery 
landings would have failed to exceed the maximum or 
even the minimum bait demand level.  
Figure 4 shows the mean surplus landings of bigeye 
scad, and of the two scads combined, left after the 
estimated minimum and maximum monthly potential live 
bait demand amounts were subtracted from each monthly 
Figure 2. Annual total landings (x 1,000 kg) of six small 
coastal pelagic fish species during the period 1999 - 2008.  
0
50
100
150
200
250
300
350
400
450
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
L
a
n
d
in
g
s
 (
x
1
0
0
0
 k
g
)
Anchovy ballyhoo dodger jacks robins sprat
Figure 3. Average monthly landings of (A) the preferred bait 
species, bigeye scad and (B) bigeye scad and mackerel 
scad (combined) for 1999 - 2008, with 95% confidence 
intervals enclosed by dashed lines. The estimated monthly 
live bait demand range for the 5 longline vessels inter-
viewed [3,267 – 11,638 kg/mth] is shaded in grey in both 
graphs. 
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Figure 4. Minimum and maximum live bait demand amounts 
subtracted from (a) the mean monthly production of bigeye 
scad, and (b) the mean monthly production of bigeye and 
mackerel scad combined, with average potential West 
Coast and Kingstown food demand line for (a) bigeye scad 
(28,653 kg), and (b) bigeye and mackerel scad combined 
(68,562 kg), shown for reference. Where columns fall below 
the ‘0’ line, landings were inadequate to satisfy the bait mar-
ket demand of five vessels. 
availability, and quoted a price range of US$1.64 - 3.28/
kg. At the Kingstown market, price varied within the range 
of US$2.01 - 2.79/kg. In comparison, the longline 
operators indicated that live bait was purchased directly 
from fishers at a price of US$2.20 - 2.64 /kg.  
The Kingstown statistical system allowed examination 
of price fluctuation for the food market throughout the year 
(Figure 5). In the case of mackerel scad, the price was 
generally negatively correlated with the landings, increas-
ing in the later part of the year as landings declined, 
especially from July onwards. During July and September-
November, the food market price was close to or the same 
as the live bait market price, while in December, the food 
market price exceeded that of the live bait market. In the 
case of bigeye scad, the average monthly price was not 
closely correlated with the landings, and low prices 
occurred in months of low and high production. The 
highest food market price for bigeye scad was paid in 
August, just after the peak production in July; this was also 
the only month in which the food market price for this 
species was close to the maximum live bait price.  
Using the estimated monthly food market price 
averages and the purchase price data provided by the 
longline operators, potential monthly differences in gross 
revenues of the two markets were calculated (Table 1). 
The live bait market had potential to yield more gross 
revenue when the maximum bait price was applied in all 
months except for mackerel scad in December. In 
December, the combined landings of bigeye and mackerel 
scads were lowest, causing a notable increase in the food 
market price of the preferred food fish, mackerel scad. If 
the minimum bait price were applied instead, the potential 
gross revenue from the live bait market was higher in only 
four months of the year when compared to the food market 
for bigeye scad and in only two of the same four months 
when compared to the food market for both scad species; 
this trend was not specifically correlated with either 
mackerel scad or bigeye scad landings.  
 
Stakeholder Opinions on Fishery Management Needs 
The fishers ranked the travelling vendors (48%) and 
the local consumers (47%) as their most important 
traditional buyers. Trading vessels accounted for 5% of 
food market sales. Of 18 management suggestions made 
by fishers, only three fishers believed that there was 
enough resource to supply both markets. Five fishers noted 
the increasing occurrence of smaller fish in the catch, 
especially catch destined for the live bait market, and 
emphasized the need to regulate the size of live bait sold. 
Four other fishers advocated a fish size regulation 
applicable to both markets. Another five fishers stated that 
only the local food market should be retained. One fisher 
argued that it was possible to increase fishing effort to 
address increasing market demands.  As noted earlier, only 
four fishers had been involved in supplying live bait to the 
foreign longliners, and other fishers were discontented 
about this apparent inequitable arrangement. 
Consumers submitted 64 suggestions for improving 
management of the fishery and 100 suggestions for 
improving marketing of fish. Of the management sugges-
tions, 29 called for an increase in fishing effort so as to 
increase the market supply, while another 29 suggestions 
supported the need for active management and enforce-
ment, including the use of environmentally-friendly 
fishing methods and the need to resolve inter-sectoral 
conflicts. Five suggestions pointed to the need to improve 
both the availability and quality of fish in the market so as 
to maximize both supply and quality for the consumers 
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and profit for the fishers. One other management sugges-
tion called for introduction of aquaculture as a possible 
management solution. In terms of market improvement 
needs, the majority of suggestions emphasized price and 
quality controls, as well as cleanliness and customer 
service. 
Of the 13 management suggestions submitted by the 
longline operators, three supported the establishment of 
live bait vessel quotas, three acknowledged that a mini-
mum bait size limit should be effectively enforced, and 
three called for sales to be regulated. Two suggestions 
highlighted the need to limit the size of longline vessels 
purchasing live bait, noting that larger vessels had a higher 
demand for live bait and hence tended to purchase smaller 
fish as well, especially during periods of limited supply. 
Another two suggestions emphasized active enforcement 
of the management rules.  
 
DISCUSSION  
Of the small, pelagic fish harvested in St. Vincent and 
the Grenadines, only mackerel scad and bigeye scad were 
landed in substantial commercial quantities, comprising 
47% and 36% respectively on average of the total annual 
small, pelagic fish catch during 1999 - 2008. For this same 
time period, landings of mackerel scad were usually 
highest during February - June, and landings of bigeye 
scad peaked in May - August. Consequently, February - 
August was the most productive seine fishing period.  
The parallel fluctuations in catch trends observed for 
bigeye scad and mackerel scad indicate that at least the 
availability of both species was affected similarly by the 
same factors, and that such factors were probably exerting 
their influences on a broad scale. Ryan (1999) noted the 
potential influence of environmental conditions on the 
offshore-inshore migrations of the scad species in St. 
Vincent and the Grenadines, as well as the usage by the 
fishers of environmental cues for determining commence-
ment of fishing. In other areas, changes in environmental 
conditions are known to impact the abundance, movement 
and hence also availability of small, pelagic fish in coastal 
waters (e.g. Castillo et al. 2001, Paramo et al. 2003), and 
such impacts may be made more extreme by global 
environmental and climate change (Mimura et al. 2007, 
Angeles et al. 2006). Clearly, therefore, understanding the 
influences of environmental factors on the abundance and 
availability of the scad species to the local seine fishery 
Figure 5: Trends in average monthly landings of bigeye scad (jack) and mackerel scad (robin), compared with trends in the 
average monthly food market prices (EC$/kg) for bigeye scad (□), mackerel scad(○), and the two species combined (+) the 
values of which are given on the secondary y-axis.  
0.0
0.5
1.0
1.5
2.0
2.5
3.0
0
5
10
15
20
25
30
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
P
ri
c
e
 (
U
S
$
/k
g
)
L
a
n
d
in
g
s
 (
x
 1
0
0
0
 k
g
)
bait price range landings of jack landings of robin
Average food market price food market price for jack food market price for robin
   Singh-Renton, S. et al.  GCFI:64  (2012)   Page 89 
 
could help improve understanding of annual fluctuations in 
fishery performance. 
The biological statuses of the bigeye scad and 
mackerel scad stocks of St. Vincent and the Grenadines are 
currently unknown (CRFM 2005). Given the recent 
dramatic annual fluctuations in landings that may be 
impacted also by environmental factors, and the develop-
ment of the live bait market involving sales to foreign 
longline vessels, there is an urgent need to review and 
improve the seine fishery’s statistical monitoring system. 
This monitoring system should include coverage of live 
bait sales taking place at sea. As shown in this study, the 
documentation and quantification of stakeholder traditional 
and experience-based knowledge (EBK) is achievable with 
transparency and objectivity, and so the improved statisti-
cal monitoring system should continue to capture and 
compile such knowledge in a manner that facilitates 
objective analysis. Validation of the quality of the EBK is 
advisable, as explained by Wilson et al. (2006), and hence 
the monitoring system should facilitate continued coopera-
tion with the stakeholders. Consideration should also be 
given to the collection of social and economic data and 
information to facilitate a more comprehensive evaluation 
of the socio-economic aspects of fishery performance. 
Although this study was not intended to assess human well 
being, continued monitoring of social and economic status 
is particularly important, taking into account the seine 
fishery’s crucial contributions to: food and income for 
fishers and their dependents; sharing of catch with the local 
community by as much as 100%; provision of second most 
affordable fresh protein to a comparatively low income 
consumer population. Such simultaneous monitoring of 
stocks, fishing, and post-harvest operations, and compila-
tion of EBK, would facilitate a more holistic evaluation, 
and multi-objective management planning and decision-
making. 
The bigeye scad was the most preferred live bait 
species, as it could be kept live in good condition for a 
longer period compared to other potential bait species. In 
comparison, the mackerel scad was the species most 
preferred by the average consumer. Availability was a key 
factor affecting choice for both longline vessel operators 
and consumers. Price was the second key factor for 
consumers while the second key factor for longline 
operators was time of year. In view of the low income 
levels quoted by the consumer group, these findings are 
consistent with other information provided by consumers 
that while fish was most preferred, chicken was more 
affordable. On the other hand, the demand for live bait was 
clearly also high, but more crucial at certain times of the 
year, and this was probably related to the seasonal 
availability of the large pelagic species targeted by the 
longliners (e.g. CRFM 2008b, Martin 2006).  
The estimated monthly live bait demand for 5 
longliners was 2,275 – 11,635 kg/month. Of course, these 
vessels had a specific fishing capacity, and larger vessels 
would have an even higher demand for live bait. For the 
population of Kingstown and the west coast of the main 
island of St. Vincent, the estimated average monthly food 
market demand potential was 28,778 kg for bigeye scad, 
40,083 kg for mackerel scad, and 68,861 kg for both 
species combined. We also determined that the total 
monthly landings of bigeye scad were sufficient to satisfy 
the estimated maximum bait market demand (five vessels 
assumed) only during May - August, with a small surplus 
available for the food market. In comparison, if the live 
bait market were supplied with both scad species, only 
production during November - December was insufficient 
to satisfy the maximum live bait demand and there would 
also be no fish available for the food market. In fact, if the 
live bait market demand were satisfied, the average surplus 
fish for the food market would not exceed 16,000 kg in any 
month in the case of bigeye scad supplies alone and 28,000 
kg in any month for the two scads combined. These 
surpluses fall very short of satisfying the food market 
demand noted earlier for bigeye scad, and for the two scads 
combined.  
Both fishers and longline operators confirmed that all 
sizes of fish were being sold to the live bait market, and 
especially so during times of limited fish supplies. 
Additionally, although there was a minimum mesh size 
regulation in place, it was not strictly enforced, and it was 
Table 1. Potential monthly gross revenue differences in US$/kg (live bait market price - food market price) between the live 
bait and food markets for bigeye scad, mackerel scad, and the two species combined, estimated for the minimum and max-
imum of the live bait price range quoted. The cells with grey shading indicate those instances in which the gross revenue 
difference was negative if the fish were sold to the live bait market. 
Live bait price (US$/kg)                                                                        Difference (US$/kg) 
  
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2.20 Bigeye scad 0.18 -0.09 0.04 -0.08 0.03 0.19 -0.04 -0.42 -0.12 -0.18 -0.07 0.00 
2.20 Mackerel 
scad 
-
0.16 -0.05 -0.19 -0.13 -0.29 -0.08 -0.40 -0.23 -0.42 -0.44 -0.44 -0.59 
2.20 Combined 0.01 -0.07 -0.07 -0.10 -0.13 0.06 -0.22 -0.32 -0.27 -0.31 -0.25 -0.29 
2.64 Bigeye scad 0.62 0.35 0.48 0.36 0.47 0.63 0.40 0.02 0.32 0.26 0.37 0.44 
2.64 Mackerel 
scad 0.28 0.39 0.25 0.31 0.15 0.36 0.04 0.21 0.02 0.00 0.00 -0.15 
2.64 Combined 0.45 0.37 0.37 0.34 0.31 0.50 0.22 0.12 0.17 0.13 0.19 0.15 
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not linked to a specific minimum fish size regulation. 
However, given that the majority of the harvest consists of 
juvenile fish (Ryan 1999), rationalization of a fish 
minimum size limit, related to size at first maturity, would 
be difficult to apply in this fishery. Furthermore, if a fish 
minimum size limit is agreed, it would be difficult to apply 
immediately if it necessitates expensive net gear being 
replaced. Nonetheless, if agreed, more selective net gear 
could be phased into the fishery through an attrition 
process when gear is replaced. 
The development of the live bait market had encour-
aged an increase in fishing effort by those four fishers who 
were regularly supplying live bait before the ban, and this 
had led to fisher-fisher conflicts as live bait fishers showed 
disregard for the territorial rights of other fishers who had 
traditionally fished specific areas. This was also preventing 
other fishers from enjoying the economic benefits of the 
live bait market, which they considered were due to them 
for those fish caught in their traditional fishing areas. The 
importance of equity of opportunity to gain benefits in 
fisheries supporting rights based practices has been 
recognized (Christy 1982). Ryan (1999) documented in 
detail the rights-based practices for the seine fishery in St. 
Vincent and the Grenadines, and so this information is 
available to be considered and incorporated into any 
management strategy for continuing the live bait market 
under a more equitable arrangement.  
If the live bait market were to be retained, the present 
study clearly shows the importance of establishing an 
annual quota for this market. This quota measure could be 
supported by various additional controls, including control 
of the number, as well as maximum size, of vessels 
purchasing live bait. The capacities of such vessels could 
be estimated from their gear information and/or the sizes 
of their live bait holds. The live bait market could also be 
controlled by restricting live bait sales to the bigeye scad 
only and to those months with sufficient bigeye scad 
landings, given longline operators’ preference for this 
species. These management controls would only be 
effective if supported by active monitoring, control and 
surveillance of fishing operations and of live bait sales 
taking place at sea.  
The food market demands for bigeye scad and 
mackerel scad were estimated for that part of the country’s 
population closest to the main fishing areas and markets. 
This was justified because these fish were transported by 
travelling vendors with limited capacity and equipment for 
keeping large amounts of fish in good quality condition. 
Though this primary food market demand exceeds the 
current level of production/supply, both fishers and 
consumers indicated the need to improve market services 
to prevent fish spoilage and unnecessary wastage and loss 
of profits. There also exists a demand for these small, 
pelagic fish in other parts of the country, as indicated by 
some of the interviews. During times of high fishery 
production, this additional market would help to guarantee 
fair sales for the whole catch, which, in turn, would help to 
stabilize food market prices from month to month. 
Addressing this aspect would require consideration of 
management options to improve market conditions and 
services, as well as the distribution of small, pelagic fish, 
so as to ensure the delivery of the catch in good condition 
to all potential consumers, regardless of their location. 
Clearly, from a social perspective, this would enhance the 
fishery’s already very important contribution to local food 
security and the attendant health benefits. 
The broader price range quoted by consumers in the 
rural towns may reflect the local community sales 
experience, in which relatives, friends and neighbours of 
fishers would likely be offered lower than the typical 
Kingstown market prices during periods of peak abun-
dance. Similarly, the higher prices quoted by consumers 
reflected the heavier dependence on small, pelagic fish in 
the rural, coastal communities where the fishery provides 
an immediate and high quality source of fresh primary 
protein. In contrast, the live bait market price range was 
more fixed. The negative correlation of the monthly food 
market price for mackerel scad with this species’ monthly 
production levels was consistent with it being the preferred 
food fish, with consumers prepared to pay higher prices 
during months of lower supply. This was further supported 
by the fact that the food market price of mackerel scad was 
higher than the bait market price in December, when the 
combined landings of both scad species were also the 
lowest for the year. The local food market demand for 
mackerel scad therefore determined the trends in gross 
revenue of both markets, allowing the live bait market to 
offer higher gross revenue only when the maximum live 
bait price was applied, except for mackerel scad in 
December. The local food market also potentially offered a 
higher gross revenue when the minimum live bait price for 
bigeye scad was applied in January, March, May, and 
June. The food market price for bigeye scad showed no 
correlation with the landings trend of either mackerel scad 
or bigeye scad, or with the price of mackerel scad, and 
may have been affected more by other factors such as fish 
distribution which determined market access. This was not 
a surprising result for a less-preferred food market species. 
Despite that the combined monthly landings of bigeye scad 
and mackerel scad were insufficient to meet the potential 
monthly primary food market demand, the broad range in 
the food market prices would unduly influence fishers’ 
perceptions of market stability and gross revenues.  
 In conclusion, the present study has combined 
available limited fisheries data and information together 
with stakeholder knowledge in pursuing a common-sense 
approach to resolve the present management dilemma 
concerning supply and demand. This more integrated 
approach has been advocated widely for many reasons 
including, inter alia: shortfalls of the traditional scientific 
methods (Johannes 1998); arguments that scientific 
information is supplementary only to other types of 
knowledge including common sense (Jentoft and McCay, 
1995); the situations of developing states with limited 
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resources (McConney 1998); and that ultimately, the 
success of any management controls lies principally with 
fishers’ cooperation. The stakeholder knowledge was 
acquired through structured interviews, and we found that 
this ensured more representative and transparent documen-
tation of stakeholder knowledge, as well as more objective 
analysis of it, compared to the alternative option of verbal 
group discussions with stakeholders. Also, the structured 
interview process was a useful tool to capture stakeholder 
opinions for this fishery where the fishers were not 
organized as a specific stakeholder group for active, 
ongoing collaboration with government partners in 
management, and hence were not ready to speak with one 
voice, an important characteristic for successful user 
participation in management, as explained by Jentoft and 
McCay (1995).  
Our common-sense findings point to several manage-
ment options for resolving the supply-demand dilemma. 
Live bait market activities could be regulated by, inter 
alia: limitation of the size and number of vessels licensed 
to purchase live bait (i.e. limit on purchasing licenses); 
establishment of an overall live bait market quota or 
allocation of individual vessel quotas; limitation of the size 
of fish sold as live bait; limitation of live bait market sales 
to bigeye scad only and to the May - August period when 
bigeye scad landings are highest. A practical minimum 
fish size limit should also be established for both markets. 
Improving the quality and distribution of fish to the 
consumers would minimize loss of food market sales and 
profits, increase fisher confidence in this market and 
maximize the fishery’s contribution to national food 
security. Such management controls would be effective 
only with the appropriate monitoring, control and surveil-
lance system in place and active.  
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